Purpose: The purpose of this study was to investigate the effect of kinesio-taping on the range of motion of cervical lateral flexion point in subjects with trigger point in upper trapezius muscle.
Introduction
ofascial pain syndrome is one of the major causes of musculoskeletal disorders [1] [2] [3] . Myofascial trigger point (TP) is commonly defined as a hyperirritability spot located in a taut band of muscle which is tender in palpation or compression and has referral pain or tenderness. When force is applied to a TP, a "jump sign" or "jump response" is elicited [4] .
M
Several reports indicated that TPs are the primary source of musculoskeletal pain [5, 6, 7, 8] . It has detrimental effects on work-related activities and quality of life and causes pain and functional disability in neck and shoulder area [2, 3, 9] .
Investigators established that the local oxygen saturation at a TP site is less than 5% of normal. Local tenderness and referred pain following TP palpation results in muscle nociceptors stimulation in response to reduced oxygen levels and increased inflammatory biochemicals [6, 10, [11] [12] [13] . Histological studies have confirmed the presence of extreme sarcomere contractions in TP [11] .
Upper trapezius (UT) is one of the most affected muscles by TP [14] [15] [16] . Taut and painful muscle, tension headache, neck pain, dizziness or vertigo, limited neck and shoulder range of motion (ROM) are the he common symptoms and pain patterns in subjects with TP in UT muscle [4, [17] [18] [19] .
With regard to the attachment of the UT muscle to lower and upper cervical spine and suboccipital region and considering the role of UT in controlling ROM of the cervical lateral flexion, it is proposed that TP in UT muscle can result in limited cervical ROM [20, 21] .
Physiotherapy programs play a significant role in the management and improvement of symptoms in patients with Myofascial trigger point (MTP). The ischemic compression (IC) is currently used for the subjects with MTP attending physical therapy clinics [1, 13, 22] .
Kinesio taping (KT) is a non-invasive method to treat musculoskeletal disorders. KT has non-allergenic properties and can be placed on the skin comfortably for several days [23] . Elastic tape used in KT method is extremely thin and much more elastic than conventional bandages and can be stretched up to 30-40% of its resting length [24] .
Investigators stated that the KT can improve blood and lymphatic circulation, reduces pain, realign joints, and reduces the muscle tension. KT is recently used by physical therapists to unload the myofascial structure and TP. KT is clinically suggested for mechanical correction, fascia correction, ligament-tendon correction, functional correction, lymphatic correction, and space correction. KT application can affect fascia and skin mechanoreceptors, result in reducing muscle tension [23] . The effects of KT are multidimensional such as mechanical, neurophysiological, and psychological [25] .
KT can also be used to lift the soft tissues above the painful or inflammation area. It was proposed this method would deload the underlying soft tissues, resulting in decreasing pain and tenderness. One possible mechanism for deloading property of KT is related to neurophysiological effects that modulates nociceptive processing. KT stimulates mechanoreceptors and alters skin tension. The role of cutaneous mechanoreceptors is to detect the pressure. Therefore it is postulated that through this mechanism tape can alter the perception of an applied external pressure over cutaneous tissues and affect pressure pain thresholds [25] .
Review of the literature revealed that a few RCT (randomized clinical trials) have been conducted to determine the effectiveness of KT in the treatment of TP in UT muscle. The purpose of this study was to investigate the immediate effect of KT method on active cervical lateral flexion ROM compared with placebo control in individuals with MTP in UT muscle.
Materials and Methods

Study participants
A total of 32 patients with TP in their UT muscles, who were referred for outpatient physiotherapy evaluation and intervention, participated in this study. The study sample were between 20 and 50 years old and chosen by convenience sampling method. They were consecutive patients who agreed to participate and fulfilled the inclusion criteria.
The inclusion criteria for having active TP in UT muscle were as follow [26, 27] The selected TP of the UT muscle was located in the middle of the UT muscle.
The exclusion criteria comprised fibromyalgia syndrome, whiplash injury, cervical spine surgery and fracture, cervical radiculopathy, any systematic disease such as rheumatism and tuberculosis or cervical myelopathy, multiple sclerosis [12] . All subjects signed an informed consent form approved by the human subjects committee at the University of Social Welfare and Rehabilitation Sciences.
Patients were randomly assigned to a control (Placebo) group (n=16, mean±SD age=31.62±11.43 y) and an experimental (KT) group (n=13, mean±SD age=26.81±2.1 y). Physical characteristics of the patients in each group are shown in Table 1 .
Procedure
The treatment protocol for experimental group consisted of the KT technique on TP in UT muscle. For this purpose, the subject's position was sitting with neck placed in neutral position with slight. The base of KT, Y strip, was placed over the insertion of the muscle in the acromion with no tension. The superior tail was attached over the upper part of the muscle and ended at the medial side of the muscle near the spinous process. The lower tail was attached along the lower part of the muscle below the TP. In this study, KT was modified and applied over UT using an unloading technique. After attaching the superior tail, the therapist lifted the taut band with one hand and then attached the lower tail with the other hand with 75% tension on the tails. Therefore, the muscle was unloaded by lifting up the soft tissue and the trigger point was surrounded by two tails which ended at the spinous process [28] . The treatment protocol for the control group consisted of the placebo KT. The tape was placed over the tissue with no tension.
The active ipsilateral flexion (ILF) ROM and contralateral lateral flexion (CLF) ROM of the cervical spine were determined before treatment and immediately after treatment session in both groups.
ROM of the ILF and CLF of the cervical spine were measured using a universal goniometer [29] . For this purpose, the subject was in a sitting position with thoracic and lumbar spine well supported by the back of the chair and the cervical spine is in 0 degree of flexion/extension and rotation. Wooden tongue depressor was held between teeth for reference. The goniometer fulcrums were alongside the tongue depressor and the cervical lateral flexion ROM was measured.
Statistical analysis was performed using SPSS version 17.0. The Student t-test was used to compare the age, weight, and height between two groups. Paired ttest was used to assess any significant difference in ILF and CLF immediately after treatment session compared with pretreatment score in control and treatment group. Analysis of covariance (ANCOVA) was used to determine the significance of differences between the groups in posttest measurements.
Result
Demographic data (Mean±SD) for the subjects in both groups are presented in Table 1 . Pre-and post-measurement scores for active ILF and CLF of the cervical ROM in the KT group and KT placebo (control) and the results of paired t-test are provided in Table 2 .
The mean ILF ROM score increased from 31.5 and 34.26 in pretest to 32.5 and 34.5 in posttest, respectively for KT and placebo group. The mean CLF ROM scores increased from 33.31 and 34.56 before treatment to 33.81 and 34.84 after treatment, respectively in KT and placebo group.
The result of paired t-test revealed no significant change in ILF and CLF ROM after treatment in KT and placebo group compared with before treatment (P>0.05).
The result of ANCOVA (Table 3) showed no significant difference between two groups on the post-measurement score of ILF (P=0.13), and CLF (P=0.09). 
Discussion
Limitation in ROM is one of the most important strategies in the human body to decrease the muscular injury. This ROM limitation is accompanied by muscle stiffness, especially in chronic musculoskeletal syndromes [20] . In today's sedentary lifestyle, people are in static position for long hours. Postural muscles like UT tend to be tightened. Muscle imbalance between postural and phasic muscles results in myofascial pain syndromes. Tightness in postural muscles can induce limited ROM. Thus, myofascial pain syndromes in the presence of TP may present in the forms of pain, decreased joint motion, and muscle tightness or spasm [4] .
Pain signal transferred to the spinal cord induces a nociceptive reflex which continuously results in muscle shortening and TP formation. Prolonged local spasm results in muscle fiber shortening and tightness. Shortened muscle fibers will limit the joint ROM [10] .
The result of this study showed no significant change in cervical lateral flexion immediately after KT application compared with pretreatment score in both groups. Our data also showed no significant difference in increasing ILF and increasing CLF score between two groups after treatment.
It is proposed that KT stimulates Aβ mechanoreceptors with slow threshold and increase afferent signals to high levels of central nervous system and finally blocks the pain receptors (Aδ and C fibers) result in nerve depolarization and inhibition of pain-spasm circle [30] . Another theory is that KT increases circulation and improves pain intensity [31] . In our study, KT was applied in slight lengthened position of muscle fibers (slight lateral flexion), therefore it may correct sarcomeres length in TP zone and normalize sarcomeres length. We also tried to deload the TP in muscle. However, we found no immediate effect of KT on ROM.
Similar findings have been reported elsewhere. Gonzales et al. [32] showed that KT application in patients with whiplash injury cannot immediately improve the cervical ROM. It is probable that the tension applied by the real application might have induced neural feedback to the subjects during cervical motion, thus facilitating their capability to move the neck with a reduced mechanical irritation of the connective tissues. The tension in the KT may have also caused tension in the soft tissue structures when the patient returned the head to a neutral position. However, since the time of KT over the soft tissue is short we can find significant difference in the cervical ROM. It seems that more time is needed to investigate the clinical effectiveness of KT application in the cervical ROM in patients with TP in UT muscle. Future studies are suggested to assess the clinical effectiveness of the KT in these patients. Furthermore, because fear of movement is related to pain intensity in patients with TP in the muscles, it is possible that application of KT induces a proper sensory feedback to the patients. However, since more time is necessary for pain relief, finding no significant difference in cervical ROM might be due to pain intensity in subjects with TP in UT muscle. 
